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ENVIRONMENTAL IONITORI NG PROGRAM

COLL 1 S DI V I S ION. CI-IAMBERLAIN MANUFACTUR I NG CORPORAT I ON

CL I NTON IOWA

PHASE I - HYDROGEOLOGICAL SITE ASSESSMENT

The objective of this phase of study is to determine a generalized site
hydrogeology,/geology for the Col lis Division, Chamberlain Manufacturing

Corporation Plant, located at 20Q5 South l9th Street in Cl inton, lowa.

Phase I of the environmental nonitoring program will permit an accurate
preliminary assessment of the impact of past activities at the Clinton
plqnt site upon the al luvi al/surt icial aquifer. ln order to accompl ish
this, the geotechnical,/hydrogeological investigation must fulfill several
data acquisition requirements, namely:

Explore the site,s geologic conditions, to include identif ication
of the bedrock surface.

2. Provide suitable instrumentation to permit preliminary development

of ground water profiles and evaluation of ground water flow patterns
within the unconsolidated surf icial aquifer.

Provide a rneans for obtaining ground water quality samples frorn the

alluvial/surf icial aquifer at the plant boundaries.

4 Assess the potential for contamination migration in the deeper bedrock

aqu i fer.

Our proposed technical approach for implementation of this program is presented

below. A proposed schedule of task completion is shown in Figure I attached.
The design and execution of Phase I of the environmental npnitoring program will
be facilitated by the assembly and review of data pertaining to the plant and

its subsurface conditions. Based upon information provided by the lowa Geologic
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Survey, conversations and correspondence with both representatives from Cot I is
Division, Chamberlain Manufacturing Corporation (Collis), and Environmental
Protection Agency (EPA) Region Vll, a preliminary framework from rhich to
proceed with the geotechnical/hydrogeological investigation has been formulated.
Based on our knowledge of the area through geotechnical investigations performed

either on the plant site or in the vicinity, it should allow us to.ofitimize data
acquisition, particularly early in the investigation.

PROGRAM RATIONALE

The first four borings will be completed at the corners of the property to
determine the character and distribution of the unconsolidated sand and silt
alluvium overlying the limestone bedrock which is anticipated at depth - see
Figure 2. Monitoring/observation wells will be installed at these locations
to establish a generalized ground water table for the site frorn which flow
direction and velocities rny be determined. Additionally, a tif th rncnitoring
well will be installed in boring #5 to obtain ground water data closer to the
suspected contaminant sources. These five points may also be used for obtaining
ground water samples from the surficial aquifer once the general flow directions
have been determined. Data gaps in ground water level information and alluvial
stratigraphy will be f i lled in by conrpletion of six to seven additional borings
following the installation of the f ive nronitoring/observation wells. Upon

determination of the ground water flow direction, background and downgradient,
ground water rnonitoring wells may be identif ied and ground water samples

col lected.

A log of the boring and monitoring wel I instal lation shall be kept by the driil
crew. Finished boring logs also showing physical soil test results, classif ica-
tions, and well details will be provided in the reporf. (See attached examples.)

The initial round of sampling and testing for ground water, surface water, and

sediment will be performed to determine qualitatively the presence of the
parameters of interest which include a number of priority pollutants in addition
to general indicators of ground water quality. A second round of ground water
sarnpling will be performed approximately two to three weeks after the tirst
round to ascertain that the samples are representative of the ground water.
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This second round will provide the data which will be used in the Phase I

analyses. ln order to optimize chemical testing, once the direction of flow
has been determined in the vicinity of the suspected contamination sources,
i.€.1 the treatment lagoon system and storage faci I ities, additional ground

water rnonitoring wel ls may be installed to lntercept the probable location of
contamination plumes.

SAF.ETY PROCEDURES

ln addition to standard safety equipment, which includes the wearing of hard

hats and safety shoes when working with the drilling equipment at the job site,
rubber bootsr gloves, and aprons or gonns will be required to prevent skin
contacf with dri I I ing fluids that might contain the suspected contamination.
Personnel will be required to wash exposed skin surface upon departure frorn the
job site and before each meal.

Laboratory safety procedures will require the use of a rubber apron and glove
while working with samples. Classif ication and testing wi ll be performed under
an exterior power-vented hood when conducted in a confined area.

The supervising geotechnical engineer wi I I establ ish on-site safety procedures.
All personnel wilt be briefed by Terraconts project safety ofticer before the
start of the project.

GEOTECHNICAL APPROACH

Upon approval of the proposed first phaso'of the environmental rnonitoring
program by EPA, the specific siting of each of the ground water monitoring wells
(Numbers I through 4) will be perforrned during a site reconnaissance conducted
jointly between Col I is and Terracon representatives. At this time, the
locations of the remaining soi I borings (5 through 12) will also be determined
and marked by means of construction staking and flagging. The number and loca-
tion of these borings (5 through 12) may be rnodif ied slightly, depending upon

data obtained from wells I through 4. The approximate tocation of the proposed
borings and monitoring wells is indicatetJ on the attached location diagram,
F igure 2.
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Based upon information presented by the lowa Geological Survey, discussions with
representatives of Collis, and previous soil borings obtained at the site by

Terracon, we anticipate encountering limestone bedrock at depths ranging from 5

to 60 feet. Overlaying the bedrock is Pleistocene aged bedded silt and sand

alluvium associated with Mississippl River activity. Ground water levels at the
plant site may be as high as 2 feet from ground surface, depending.upon seasonal

fluctuations. Considering these condltions, we anticipate using our own

drilling equipment which could include CI.4E-55 or 45 units depending upon the
dri I I ing, access, and schedul ing requirements. Al I dri I I rigs would have both

auger and mud rotary drilling capabilities. Truck or track-mounted vehicles are
avai lable for use as site access conditions may dictate.

DRI LLING METHODS

Each soil boring will be advanced using a dry hollow stem auger having a noninal

I l/4-inch lD equipped with a nominal f-inch OD drill bit assembly. Soi I samples

would be obtained using split/spoon or shelby tube samplers as appropriate for
the soil types encountered and in accordance with ASTM Specifications D-1586 and

D-1587, respectively. One-half of the soi I borings wi I I be sampled continuously.
ln the remainder of the borings, the samples would be obtained at maximum

intervals of 5 feet or at major stratum changes, whichever occurs first. When

drilling and sampling below fhe water table in cohesionless sands, heave within
the hollow stems may occur. Should this become a signif icant problem, intro-
duction of water from an approved source nray become necessary to establish a

positive head to minimize the heave and enable representative sample collection.
Should introduction of xater alone be inadequate for control of heave or cave-in
upon hollow stem removal, introduction of the thinnest workable mixture ot
bentonite drilling mud may be necessary. No organic additives, such as Revert,
shal I be used.

MONITORING t{ELL INSTALLATION

Each soil boring wlll be carried a minimum of I foot into bedrock to confirm its
presence. Upon cornptetion of the drilling and sampling procedure performed in
Phase I of this program, at anticipated depths ranging frorn 5 to 60 feet, auger
would be removed frorn the bore hole and, where appropriate, the nrcnitoring well
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assembly would be inserted through the center of the hollow stem auger during
removal. The well assembly would consist of a bottom-capped 2-inch lD Schedule
40 PVC screen and casing. The nonitoring welI screens will be situated within
the saturated alluvium below the water table and just above bedrock.

l{e anticipate that the .01-inch slotted, manufactured Schedule 40 PVC well
screen would range in length from 5 to l0 feet. The screen and casing joints
would consist of non-glued, threaded joints. Upon placement of well casing and

screen, d clean dry gravel pack would be placed in the boring annulus to a

heighf at least f feet above the top of the well screen. The gradation and type
of gravel pack material will be consistent with the well screen slot size to
minimize screen clogging while preventing piping of f ines into the well.

The boring annulus will be sealed to prevent vertical percolation of ground and

surface water by means of a minimum 5 feet thickness of tamped bentonite clay
pellets or granules over the gravel pack. Above the bentonite seal, a cement-
bentonite grout, consisting of six parts cement to one part bentonite by weight,
shall be placed to within 2 feet of ground surface and natural auger cuttings
would be used to complete the backfi I I procedure.

To provide well point security and sample integrity, a 4-inch diameter
iron protector pipe fitted with a threaded or hinged cap which may be

with a padlock could be provided at each well point location.

ducti le
secured

WELL DEVELOPMENT

Af ter completion of the well installation, the well will be developed by

introducing compressed air from tubing placed at a point 5 to 4 feet above the
top of the screen. By the introduction of compressed air and the subsequent
buoyant effect upon the water column, large volumes of water can be rernoved from
the well in short periods of time. The subsequent dramatic lowering of water
pressure at the screen is very effective in distodging bentonite cake and

reversing flow of bentonite which may migrate short distances into the adjoining
alluvial aquifer. This nrethod would only be used during the initial stage of
well development with the final removal of settlement being accomplished either
by bai I ing or submersible pump.
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Well development shall be continued until the well water is clear or
representative of the surrounding aquifer and sediment within the well is
removed to the fullest extent practical. Development will be accomplished with
a pump or bottom-discharge bailer or by means of compressed air introduction as

described above. A minimum of three (5) times the standing water volume of the
well (well screen and casing plus saturated annulus) shall be removed. Water

samples obtained prior, during, and upon completion of well development will be

tested in the field for temperature, pl{, and specific conductance to determine
completion of well development.

CfiOUND WATER SAMPL I NG

Terracon will collect ground water samples from each of the installed npnitoring
wells by means of subrnersible pump or bottom-discharge bailer. lmniediately
before sampling, the ground water surface elevation shall be determined, then
the monitoring lells will be purged by pumping or bailing a volume of water
equivalent to three (5) times the calculated volume of standing water in the
well casing. A sufficient volume of water shall be collected from each

monitoring well to allow all specified analyses to be performed. Collis repre-
sentatives will be present with appropriate sample containers for the specified
analyses. Should the analyses specified be beyond the analyticat capabi I ity of
Collis laboratory facilities, an independent chemical analytical laboratory
shall be retained to perform the additional analyses required. Samples

collected for analysis by an independent chemical laboratory shall be collected
in containers provided by the laboratory. Care will be taken to avoid
contamination of the sample by soil and windblown materials. The well pumpr

transfer tubing, and bailer, if used, shall be thoroughly rinsed with either
soap and distilled water or high pressure, hot water from an approved source
after each wel I point sampl ing to avoid cross-contamination.

Sample bottles shall be wiped dry and marked with suf f icient data to uniquely
identi fy the sampl ing point and any preservation and analysis information
required. Sample control data notebook shal I be logged at the time of col tec-
tion - see Figure 7. All samptes for metals analysis shall be f ieti f iltered.
Samples to be analyzed for volatiles shall not be f i ltered. ln addition, al I

samples will be sorted and shipped under refrigeration at 4oC to tne independent
analytical laboratory if required.
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SURFACE WATER SAIqPL ING

Stream

Location of the background sampling point will be in the Manufacturers Ditch at
the intersection of the extension of the east property line with the
Manufacturers Ditch at the northeast corner of the property. The downstream

sampl ing point is located approximately 600 feet downsfream of the Col I is
effluent discharge point into the Manufacturers Ditch. These locations are

indicated on the attached location diagram. Terracon shall mark the sampling

points with a wooden stake painted fluorescent orange for identification and

marked with a sample point code number. The stakes will be placed on the bank

of fhe ditch where they shall not be washed awayi The sample points shall each

be noted as a distance and direction from the stake.

A sufficient volume of water shall be collected from two surface water stream

sampling points (one of which is a background sampling point) to allow al I

required analysis to be performed. Sample bottles shal I be prepared as

appropriate for the analyses to be performed either by Collis personnel or the
independent analytical laboratory. The bottles shal I be rinsed with water imme-

diately downstream from the sampling point prlor to the sample collection. The

sample shall be taken at approximately one-half to two-thirds of the water depth

at its deepest point. The depth of water at each sampling point shall be

measured after sample collection, and the stream flow conditions at the time of

col lection shall be noted. Care shall be taken to avoid stirring up sediments

during sample col lection.

Runoff Locations

Surface water samples from runoff puddles located between the main plant
building and the lagoon system shall be located with a surveyorrs chain and

transit and marked using a wooden hub painted fluorescent oranage for identifi-
cation and marked with a sample point code number similar to that described tor
the surface water stream sample points. Sample botttes shall be provided by

Collis or the independent chemical laboratory as appropriate for the required
analyses. Water sampling shall take place after a rainfall event, and the
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samples shall be taken at approximately one-half the water depth at the sample

point. The depth of water at each sample point shall be measured and care shall
be taken to avoid stirring the sediments during the collection process.

SURFACE SOIL SAMPLES

Five surface soi I sample locations have been selected. Four of the locations
bound the perimeter of the lagoon system while the fifth is located in the center
of the lagoon system. These locations should provide samples represenfative of
the lagoon system. Soil samples to be taken wlll be obtained from the upper

18 inches of the soil strata. Samples collected at the site will be quartered so

that approximately two pounds of material will be collected and placed in a

clean, drY, glass container which will be stored and shipped in the same manner

as surface and well water samples. The sampling device shall be carefully rinsed
with soap and distilled water after each set of samples is collected to prevent
cross-contam i nat i on .

During the sampling process and again in the laboratory, the soil will be

visually and tactually examined, classif ied by color, and in accordance with
the Uni fied Soi I Classification System. Such things as odor, moisture, or
organic substances shall be also noted. The sample location will also be

described with regard to fhe presence of standing surface water and/or surface
vater drainage patterns in the immediate proximity relative to the facility
grounds. ln addition to the horizontal and vertical location of the sample site,
the dimensions of the sample zone (i.€. - diameter and depth), and the quantity
of material collected will be noted and included in the report.

SEDIMENT SAMPLING

At each water surface stream sampling point, a sufficient mass of sediment shall
be collected to allow required analysis to be performed. The sediment sampling
point shall be located immediately downstream from the surface water stream
sampling point. The sediment sample weight, stream depth, and stream flow
conditions shall be noted at the time of collection.

The sediment sample container shall be wiped clean and dry and stored and shipped
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in the same Inanner as surface and wel I water samples. Sampl ing devices shal I be

carefully rinsed with approved distilled water after each set of samples is
col lected at a particular sampl ing point to prevent cross-contamination.

PHYS ICAL SO I L SA!4PLE TEST ll.lc

The laboratory testing will involve visual ctassification and noisture content
testing on each soi I sample obtained frorn the borings. Approximately 12 grain
size analyses and permeabi I ities rri I I be performed on representative soi I

samples from the major strata encountered. Soil pH will be determined by field
testing, and cation exchange capacities (CEC) wi ll be determined in the labora-
tory on each soil sample. Since continuous sampling is to occur in half the
borings, we estimate that approximately 150 soil samples will be obtained.

ANALYTICAL TESTING PROGRAI,I

Testino Rati ona le and Procedures

The initial round of analytical chemical testing will include testing ground
water samples obtained from a minimum of four rpnitoring wells, stream water and

sediment samples obtained frorn a rninimum of two points on the Manufacturers Oitch
(one upstream and one downstream of the Collis Plant site), two surface water
samples obtained frorn local surface runof f during or following a rainfall event,
and a minimum of two surface soil samples obtained frorn the vicinity of the
operating lagoon system. Each sample selected for analytical testing wi I I be

analyzed for total organic carbon (TOC), eight metals, and cyanide. Collis will
perform the analyses for chromium, copper, nickel, zinc, and cyanide in-house.
Analytical testing for total organic carbon (TOC), arsenic, cadmium, tead, and

mercury wi I I be performed by SERCO Laboratories.

Based upon the results of the initial round of testing, modification of the
number and type of analyses performed on subsequent testing rounds will be

appropriately evaluated. A chemist frorn SERCO Laboratories shal I be present
during colleetion of lnitial sanples to formallze collection procedures to assure
future sarople lntegrity. Representatives of Terracon Consultents sha1l perform
the actuel sanple collection. i

't 'r,r.ir' ..
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SERCO Laboratories shal I provide proper sample containers tor the parameters
being considered and the type of material being sampled. Proper preservatives,
where required, wl I I be added to the appropriafe sample contalners. Dupl icate
split samples will be collected and transferred to both Collls and SERCO for
testing. Preserva?lon during shtpping and storage at the laboratorles wi I I

consist of refrigeratlon to 4.C.

The fCI represenfative present at the slte during testing rill be responsible
for preparation of chain of cusfody documentsr sampte container labels, and

seals - see Figure 8. An example of the chain of custody record used by SERCO

is included at the end of the attached SERCO Quality Assurance Program Manual.

Each sample analysis will be performed ln accordance wlth the laboratory
procedures described below. The Quality Assurance Manuals for SERCO

Laboratories and Coll is Division of Chamberlain Manufacturing Conpany are
also attached herewith - see ltems I and Z.

ANALYTICAL METHODS

Environmental Monitoring program

Col lis Division, Chamberlain Manufacturing Corporation
Clinton, lowa

Parameter Laboratory Method Oetect ion

Llmit
Refsrence

TOC

Cyan i de

(Tota I )

SERCO

Col I is

Combust ion

FID Method

Disti I lation
Method

Pyrad i ne-

Barbituric Acid

Color lmetr ic

I ng/l Method 4t5.1 - EPA I

0.10 mg/l Page 517

Standard Methods 5

0.01 mg/l Method 335..2 - EPA Irt sERCO*
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ANALYTICAL METHODS (cont i nued )

Parameter Laboratory Method Detect ion

Limlt
Reference

r

Arsen ic

Cadmi um

Chrorni um

Tota I

ll

Copper

Lead

Col I is

SERCO*

SERCO

SERCO

Cyan ide
(Amenable to
Chlorination)

Dlstillation
Method

Pyrad i ne-

Barbituric Acid

Co lor imetr ic

Atornic Absorption- I yg/l
Graphite Furnace

Atomic Absorption- .2 pg/l
Graphite Furnace

Flameless Atomic

Absorpt i on

0.01 mg,/l Page 324

Standard Methods 5

0.01 mg./l Method 335.1 - EPA

?

il

SERCO Atomic Absorption- 2 yS/l
Graph i te Furnace

Perkin-Elmer Manual 2

Col lis Atomic Absorption O.OZ ng/l Analytical Methods 4

SERCOT Atomic Absorption- 0.05 mgll
Graphite Furnace

Perkin-Elmer Manual 2

Collis Atomic Absorption I pgt I Anatyticat Methods 4

SERCOT Atomic Absorption- .2 yg/l
Graph i te Furnace

Perkin-Elmer Manual 2

Perkin-Elmer Manual

Perkin-Elmer Manual 2

Mercury SERCO

tt

O.l fg/l Method 245.1 - EPA I



ANALYTICAL METHODS (continued)

Paramefer Laboratory Method Detect ion

L imit
Reference

Nickel

Zinc

pH

Speci f ic
Conductance

CEC

Terracon Electrode

Terracon

Atomic Absorption-

Graphite Furnace

Ammon i a-

Selective
E lectrode

Col f is Atomic Absorption   yS/ I Analyticdt ttettrods 4

n SERCO* t yS/l Perkin-Elmer Manual 2

Collis Atornic Absorption O.B yS/l Anatyticat Methods 4

SERCO* Atomic Absorption-
Graphite Furnace

t ys/l Perkin-Elmer Manual

Terracon Electrode 0. I Unit
3

2

3

Page 460

Standard Methods

0.5 pmho,/cm Page 70

Standard Methods 3

0. I meq/l0Ogr Page 354

Standard Methods

*Selective parallel testing may be performed by SERCO on split samples collected
to confirm the Collis in-house testing program.

REFERENCES

U. S. EPA, 1979, Methods for chem ical Analvsis of Wate ra Wastesnd

EPA-600/4-79-02O, U. S. Environmental Protection Agency, Office of Technology
Transfer, I{ashingfonl D. C. 20460.

2. Perkin-Elmer Corporation, Sept. 1973, Analvtical Mefhods for Atomic
Ahcornf ion S nar-frncannv llc i the HGA Gr

Corporat ion, l'{orwa I k, Connect icut.
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t APHA, At{t{A,

hlastewater,

Street N.W.1

REFERENCES ( cont i nued )

wPcF, 1990, Standard Methods for the Examination of Water and

l5th Edition, American Public Health Association, l0l5 Eighteenth
l{ash ington D. C. 200f6.

4. Ana I vf ical Methods for Atomic Absor tion S naa.|.rnn hntnmalr rr January 1982,n

Supp I ement.

HYDROGEOLOG I C ASSESSMENT

A report will be issued upon completion of field and laboratory testing. The

report will sutnmarize t ield and laboratory testing and monitoring wel I installa-
tion procedures and will include installation details, soi I boring logs, and test
results. Based upon the information obtained from the soi I borings, monitoring
wells, and physical and chemical testing, the site stratigraphy to include the
upper bedrock surface will be described. Piezometric surfaces, based upon water
level readings, will be used in conjunction with the information on site
stratigraphy to assess the direction and rate of rnovement of ground water at the
site.

As a result of this assessment, a discussion of the need for additional ground
water rnonitoring points and other test data to nrcre completely describe contami-
nation and rnovement in the shallow ground water will be made. Regardless of a

perceived need for additional inforrnation, the relative risk of deep ground water
contamination by waste disposed of by Collis at the site wlll be addressed.
Should additional wells appear necessary for more complete assessment, the report
will include a discussion of location raf ionale to include specif ic locations,
depths, and construction detai ls for any proposed additional ground water
monitoring wel ls.

GEOTECHN I CAL ALITY CONTROL

A geologist/geotechnical engineer shall be assigned to the drill rig and will be

experienced and familiar with the drilling and sampling procedures proposed, the
classif ication of soi ls and rock material obtained, and construction details and
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installation methods described herein. The drill rig geologist/geotechnical
engineer will be present at the rig during all drilling and sampling operations,
and well construction, installation, and development and will be present during
the sampl ing and packaging and shipment operations as required.

The prevention of down-hole and cross-hole oontamination is of prime importance
in the execution of the hydrogeological and geotechnical phase of this projecf.
Subsequently, the geologist./geotechnical engineer will supervise al I washing and

decontamination activities during drilling, soi I sampling, well installation,
development, and ground water sampling operations. We propose to decontaminate
all drill rod samplers, well casings, and screens, sampling devices, and assorted
tubing by means of thorough washing with nonchlorinated water obtained from an

approved source. Casing may be required during later phases of this program to
prevent deeper aquifer contamination from surface al luvlum. During Phase I

drilling, the precaution should not become necessary since the soil borings will
be grouted to surface following completion.

Each nronitoring wel I and bore hole will be located both horizontalty and

vertically by means of a surveyorts chain and transit, and a surveyorfs level,
respectively, and tied to a suitable reference point/bench mark located within
the facility. Ground water levels will be measured using a weighted steel tape.
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FIGURE 4.
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LOG OF BORING NO. 5A
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